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ckTS tfirough the 4amiel (48) of the tool to eany to die surface the loosened debus scoured from ^e 
SSwr^fS. casing. AmediodofeleaningaweUcasingisalsodiscl^. method mcluteA^ 
too l with scratohing elemeate and flow channels, which tool can be used either with or without 
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WELI* CLEANING TOOL WITH 
8CRATCHING EliEMENTS 



Field lihe J nventiion 

This invention pertains to well cleaning tools such as those 
employed in oil, gas, or water well cleaning operations and more 
specifically to such tools having a plurality of small scratching 
elements for independently removing debris from the xnterior 
surface of well casings or used in combination with solvents for 
such purposes. 

Descrip^iion of ^'h*' Pi-ior Art 

Oil, gas, water, and other types of wells almost always use 
casing, a steel pipe, to ensure the integrity of a well borehole. 
-TRg-c-a-sl-ng-wa-M— irs-eemen-ted-dur-ing-th e completion stage of a 



drilling operation. This cementing operation leaves cement 
residue on the casing wall which must be removed before 
initiating well production. Cleaning of the casing wall is also 
necessary at intervals during well production when debris and 
residue, such as oil paraffin and scale, accumulate on the casing 
wall. 

The standard tools used for cleaning casing walls are 
referred to as casing scrapers and are well known in the art. 
A typical casing scraper is incorporated in a "plug" and usually 
incorporates metal blades attached to an elongated body. The 
blades scrape the casing wall as a hydraulic or mechanical force 
displaces the body through the casing. A disadvantage of plug- 
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scrapers propelled by hydraulic force is that the scrapers and 
the debrxs scoured from the casing wall are not retrievable The 
scrapers and debris are displaced to a point past the formation 
Of interest where they remain to clutter the well borehole 
a t P"- art, a scraper is mounted onto 

a tool that is attached to the workstring for mechanical 
n.anapulatxon and retrieval once the cleaning operation has been 
completed. However, a drawback of such scraper tools is that the 
blades often Shear off during cleaning, and a high cost fishing 
30b xs required to remove the lost component from the well 
Another disadvantage exists in the fact that many common casing 
scrapers do not achieve 360 degree contact with the casing wall 
unless they are rotated during the cleaning process. Zll 
the body ^''^ probability of blades being sheared off 
An example of a casing scraper that ameliorates many of 

Pat No. 4,896,720. This for». of a plug-scraper employs bristles 

2TZ::r ^"'^ constructed of easi:; 

drillable materials. Therefore, the need for expensive fishing 
Dobs IS eliminated. However, neither the tool nor the debris 
scoured from the casing wall is retrievable under the disclosure 

bristles h I' ^--"^ tools utilizing 

dLc^ H <^-eloped. Examples of such tools ar! 

disclosed in U.S. Pat. Hos. 1,342,618, 1,855,046, 3,827 492 
4 3a,ei2, 4,501,322, and 4,747,452. Most of these bru;!"; 
tools are not used in the well cleaning industry because th! 

wan with" 7,.^""^^^-"^ they contact the casing 

wall with sufficient pressure to achieve the same extent of 
scouring as the scrapers. 
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Rmmnar y of the Invention 

The instant invention comprises an improved method and 
apparatus for cleaning the interior wall of a well casing after 
cementing the casing or when debris has accumulated on the casing 
wall. 

Generally, the proposed well cleaning tool is connectable 
to a workstring which mechanically drives the tool through the 
casing.- The tool comprises an elongated, generally cylindrical 
member and a helical swath of scratching elements affixed to the 
side walls of the cylindrical member. The member includes side 
walls that are resiliently compressible to allow insertion of the 
tool into the casing. The side walls also serve to exert a 
radially outward pressure on the scratching elements against the 
interior wall of the casing. The outside diameter of the member 
is larger than the inside diameter of the casing wall. The 
helical swath of scratching elements form a scouring surface 
positioned for contacting the entire 360 degree interior wall of 
the casing as the workstring is lowered or raised. The side 
walls also include a helical channel adjacent to the swath of 
scratching elements such as to allow fluid circulating through 
the member to flow between the member and the interior wall of 
the casing and to carry to the surface the loosened debris 
scoured from the interior wall of the casing. 

A more specific description of the cleaning tool comprises 
an elongated, cylindrical rigid sleeve, a resilient jacket 
surrounding the sleeve, and a helical swath of steel bristles. 
The jacket is constructed of a resiliently compressible material 
in order to allow insertion of the tool into the casing. The 
jacket is preferably constructed of foam. The compressibility 
of the jacket also serves to exert a radially outward pressure 
on the bristles against the interior wall of the casing. The 
jacket is designed to have an outside diameter larger than the 
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inside diameter of the casing. The helical swath of steel 
bristles form a scouring surface positioned for contacting the 
interior wall of the casing. The surface of the jacket includes 
a helical channel adjacent to the swath of steel bristles such 
as to allow fluid circulating through the sleeve to flow between 
the jacket and the interior wall of the casing and to carry to 
the surface the loosened debris scoured from the interior wall 
of the casing. 

The tool may be connectable to the workstring through the 
use of a mandrel, locking collar and top-sub. The mandrel, which 
IS adaptable for connection to the workstring, extends through 
the entire length of the sleeve. The locking collar is affixed 
to one end of the mandrel and locks into one end of the sleeve 
Which ensures that the sleeve does not rotate with respect to the 
mandrel. The top-sub is affixed to the second end of the mandrel 
and abuts against the second end of the sleeve, which ensures 
that the sleeve does not translate with respect to the mandrel. 

The fact the that the tool is attached to a workstring 
allows it to have the feature of being retrievable. 

Another feature of the instant invention is to provide for 
improved cleaning by the combination of fluid circulation and 
scouring with scratching elements. Fluid circulation through the 
channels in the tool causes debris scoured from the casing walls 
to flow to the surface for removal. Therefore the debris is 
completely removed from the well. 

Another feature of the instant invention is the elimination 
of the need for expensive fishing jobs to remove lost components 
of a well cleaning tool. The jacket is constructed of easily 
drxllable materials so that a portion torn from the jacket may 
be drilled out with a conventional drill bit or milling tool 

Another feature of the instant invention is to provide for 
improved contact between the scratching elements and the interior 
wall of the casing. The tool makes 3 60 degree contact with the 
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casing wall during the cleaning process whether it is rotated or 
not. Also, the resiliency of the jacket presses the scratching 
elements against the surface of the interior wall of the casing 

various other advantages, features, and characteristics of 
the instant invention will be evident upon reading of the 
following description. 



Rr-^«.f nescr ^r^^^n of the Prawinqs 

FIG. X is a vertical section in schematic form of an oil 
well with casing of which the tool of the present invention is 

cleaning, ^ view in schematic form of the mandrel 

and locking collar; • *. 

FIG. 2b is a vertical view in schematic form of the jacket 

and sleeve; 

FIG. 2c is a vertical view in schematic form of top-sub, 
FIG. 3 is a vertical section view in schematic form of the 

present invention; 

FIG 4 is a vertical view in schematic form of the 
1 ..lationship Of the components illustrated in FIG. 2a- 



c 



' FIG. sa is a side section of the fabric backing with steel 
bristles as scratching elements; 

FIG. 5b is a side section of the fabric backing with 
tungsten chips as scratching elements. 



poc:..,-iDtioP Proferrpd Embodiments 

in the description that follows, the drawing figures are not 
necessarily to scale and are in somewhat schematic form. 
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Referring to FIG. l, well borehole 10 has been drilled into 
earth formation 12. Casing 14, which has been run the length of 
well borehole 10 and cemented, is to be cleaned by tool 16 of 
this invention. Referring to FIG. 2b, tool 16 preferably 
includes cylindrical metal sleeve IB which provides a reinforcing 
support and a mounting surface for resilient jacket 20. Jacket 
20 surrounds and is mounted to sleeve 18. The outside diameter 
of the jacket is larger than the inside diameter of the casing. 
Therefore, the jacket must be constructed of fouiP.-like material 
which is resiliently compressible to allow insertion into the 
casing. The resiliency of the jacket exerts a radially outward 
pressure against interior wall 22 of the casing. While the 
preferred embodiment employs a jacket with an outside diameter 
larger than the inside diameter of the casing, the jacket can be 
constructed such that it has an outside diameter equal to the 
inside diameter of the casing although the outward pressure 
exerted by the jacket on the casing walls would be minimal. 

As shown in FIG. 2b, tool 16 additionally includes helical 
swath of steel bristles 24 mounted circumf erentially about jacket 
20 • As shown in FIG. 5a, the helical swath includes fabric 
backing strip 26 and a plurality of individual steel bristles 2B 
inserted into fabric backing strip 26. Preferably, the bristles 
are similar to U-shaped staples inserted through a heavy canvass 
fabric backing. Referring to FIG. 1, the bristles are positioned 
so as to form a scouring surface which contacts casing wall 22. 
The outward pressure exerted by jacket 20 forces the bristles 
against the casing wall so that effective scouring is realized 
during the cleaning process. An alternative embodiment of the 
scouring, surface shown in FIG. 5b, employs chips 29, made of 
such material as tungsten, set in * fabric backing 31. This 
scouring surface embodiment would be similar to a sand paper 
abrading surface. 

As shown in FIG. 3, a thin layer of flexible polyurethane 

6 
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3 0 coats the surface of the jacket. This coating serves to bond 
the swath of steel bristles 28 to jacket 20 and to protect the 
integrity of the jacket surface from chemical cleaning agents and 
rough debris encountered during the cleaning process • 

In FIG. .2b, helical channel 32 is included in the surface 
of jacket 20 adjacent swath of steel bristles 24. The outside 
diameter of the channel is less than that of the interior 
diameter of casing 14. Referring to FIG. 1, the channel allows 
fluid circulating through the interior of the tool to flow 
between jacket surface 34 and casing wall 22 and to carry debris 
scoured from the casing wall to the surface. In a preferred 
operating procedure, fluid flowing down center bore 37 of 
workstring 38 and through interior 40 of tool X6 returns up the 
outside of the tool. Alternatively, the downward flow can be on 
the outside of the tool, with the return path up the center bore 
of the workstring. 

Tool 16 is connectable to workstring 38 by metal mandrel 42, 
shown in FIG. 2a, which extends through sleeve 18. Mandrel 42 
is threaded at both ends 4 4,46 for connection to workstring 38. 
The mandrel has annular bore 48 for allowing fluid circulation 
through the interior of the tool. Metal locking collar 50 is 
affixed about end 44 of the mandrel. The collar locks sleeve 18 
to the mandrel with an- engagement of male castleTtes 5'2 on tne 
sleeve and female castlettes 54 on the collar, preventing 
rotation of the sleeve with respect to the mandrel. End 55 of 
the sleeve abuts against a inner shoulder 56 of the collar. 
Referring to FIG. 2c, metal top-sub 58 is threadably connected 
to the mandrel. As top-sub 58 tightens on threaded end 46 of the 
mandrel, end 60 of the sleeve abuts against inner shoulder 62 of 
the top-sub. Thus, the sleeve is prevented from translating with 
respect to the mandrel. The top-sub has annular bore 64 for 
allowing fluid circulation through the interior of tool 16. The 
top-sub has a second threadable opening 6 6 for connection to the 

7 
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workstring. 

Referring to FIG. 4, tool 16 slides onto mandrel 42 until 
end 55 of the sleeve engages lock collar 50. Top-sub 58 then 
screws onto end 4 6 of the mandrel to the point where end 60 of 
the sleeve firmly abuts against shoulder 62 of the top-sub. The 
tool is then affixed to the mandrel for insertion into the 
workstring. 

Although only one cleaning tool has been shown and 
described, more than one cleaning tool can be stacked together 
if desired. Alternatively, cleaning tools can be spaced along 
the workstring, as desired. 

It should be further noted that the sleeve and jacket 
assembly described can be sold as a unit apart from the mandrel 
to which the assembly is attached. 

A preferred cleaning method will now be described as shown 
in FIG. 1. One or more cleaning tool, as illustrated in the 
foregoing description, are affixed to the workstring. The 
workstring drives the cleaning tools under mechanical force down 
through the casing until scouring has been effected to the 
desired depth. As the cleaning tools are being forced through 
the casing, fluid is circulated down the interior of the 
workstring, and through the interior of the tool. The fluid 
exits at the bottom of the workstring and flows through the 
helical channel on the exterior of the tools to the surface 
removing debris scoured from the casing wall. The cleaning 
process continues as the tools are retrieved to the surface 
executing a second scouring of the casing wall. The tools may 
be rotated during the cleaning process by the workstring to 
facilitate a more thorough scouring of the casing wall. Chemical 
cleaning solvents may also be used to assist the cleaning process 
by injecting the chemicals into the circulating fluid. 

While several embodiments of the cleaning tool and methods 
for its use have been described and illustrated, it will be 
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understood that the invention 
modifications may be made a 
skilled in the art. 



not limited thereto, since many 
will become apparent to those 
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What is Claimed is: 
1. A well Cleaning tool connectable to a workstring for 
scouring debris from the interior wall of a casing 
comprising: 

an elongated, generally cylindrical member adaptable for 
connection to the workstring, 

said member having side walls that are resiliently 

compressible to allow insertion into the casing 
and to exert a radially outward pressure 
against the interior wall of the casing 
saxd member having an outside diameter larger than 
the inside diameter of the casing; and 
a helical swath of scratching elements affixed in said 

side walls forming a scouring surface positioned for 
contacting the Interior wall of the casing 
said side walls including a helical channel adjacent 
said swath of scratching elements such as to 
allow fluid circulating through said member to 
flow between said member and the interior wall 
of the casing and to carry to the surface the 
loosened debris scoured from the interior wall 
of the casing. 

2 A well Cleaning tool in accordance with claim 1, wherein 
saxd body additionally comprises a rigid sleeve. 



3 



A well cleaning tool connectable to a workstring for 
scouring debris from the interior wall of a casing 
comprising: 
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an elongated, generally cylindrical rigid sleeve 
adaptable for connection to the workstring; 
a resilient jacket surrounding said sleeve, 

said jacket constructed of material that is 

resiliently compressible to allow insertion 
into the casing and to exert a radially outward 
pressure against the interior wall of the 
casing , 

said jacket having an outside diameter larger than 
the inside diameter of the casing; and 
a helical swath of scratching elements affixed in said 
jacket forming a scouring surface positioned for 
contacting the interior wall of the casing, 
said jacket including a helical channel adjacent 
said swath of scratching elements such as to 
allow fluid circulating through said sleeve to 
flow between said jacket and the interior wall 
of the casing and to carry to the surface the 
loosened debris scoured from the interior wall 
of the casing. 

A well cleaning tool in accordance with claim 3, wherein 
said jacket includes foara. 

5. A well cleaning tool in accordance with claim 3. wherein 
said sleeve is selected from the group comprising metal, 
kevlar, and plastic. 

6. A well cleaning tool in accordance with claim 3, where in 
said member includes a flexible exterior coating covering said 
jacket for binding said swath of scratching elements to said 
jacket. 



11 
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7. A well cleaning tool in accordance with claim 6, wherein 
said coating is a chemical resistant polymer. 

8. A well Cleaning tool in accordance with claim 3, wherein 
said helical swath of scratching elements includes 

a fabric backing strip, and 

a plurality of individual steel bristles inserted in said 
fabric backing strip. 

9. A well cleaning tool connectable to a workstring for 
scouring debris from the interior wall of a casing, 
comprising: 

an elongated, generally cylindrical rigid sleeve; 

a resilient jacket surrounding said sleeve, 

said jacket constructed of material that is 

resiliently compressible to allow insertion 
into the casing and to exert a radially outward 
pressure against the interior wall of the 
casing, 

said jacket having an outside diameter larger than 
the inside diameter of the casing; 
a helical swath of scratching elements affixed in said 
jacket forming a scouring surface positioned for 
contacting the interior wall of the casing, 
said jacket including a helical channel adjacent 
said swath of scratching elements such as to 
allow fluid circulating through said sleeve to 
flow between said jacket and the interior wall 
of the casing and to carry to the surface the 
loosened debris scoured from the interior wall 
of the casing; 
a mandrel extending through said sleeve adaptable for 
connection to the workstring; 
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a locking collar affixed to a first end of said mandrel 
and to a first end of said sleeve for ensuring that 
said sleeve does not rotate with respect to said 
mandrel ; and 

a top-sub affixed to a second end of said mandrel and to 
a second end of said sleeve for ensuring that said 
sleeve does not translate with respect to said 
mandrel . 

10. A well cleaning tool in accordance with claim 9, wherein 
said jacket includes foam. 

11. A well cleaning tool in accordance with claim 9, wherein 
said sleeve is selected from the group comprising metal, 
kevlar, and plastic- 

12. A well cleaning tool in accordance with claim 9. where 
in said member includes a flexible exterior coating covering 
said jacket for binding said swath of scratching elements to 
said jacket. 

A well cleaning tool in accordance with claim 12, wherein 



said coating is a chemical resistant polymer. 

14. A well cleaning tool in accordance with claim 9, wherein 
said helical swath of scratching elements includes 
a fabric backing strip, and 

a plurality of individual steel bristles inserted in said 
fabric backing strip. 



15. 



A well cleaning tool in accordance with claim 9, wherein 
said mandrel is threaded on both ends for connection to the 
workstring, said mandrel having an annular bore for allowing 
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fluid circulation through its interior. 

16. A well cleaning tool in accordance with claim 9, wherein 
said locking collar is affixed about the first end of said 
mandrel and locked into the first end of said sleeve for 
ensuring that said sleeve does not rotate with respect to said 
mandrel. 

17. A well cleaning tool in accordance with claim 9, wherein 
said top-sub is threadably connected to the second end of said 
mandrel and abutting against the second end of said sleeve for 
ensuring that said sleeve does not translate with respect to 
said mandrel. 

18. A well cleaning tool connectable to a workstring for 
scouring debris from the interior wall of a casing, 
comprising: 

an elongated, cylindrical metal sleeve; 
a foam jacket surrounding said sleeve, 

said jacket constructed of foam that is resiliently 
compressible to allow insertion into the casing 
and to exert a radially outward pressure 
against the interior wall of the casing, 
said jacket having an outside diameter larger than 
the inside diameter of the casing; 
a helical swath of a fabric backing strip mounted on said 
jacket; 

a plurality of individual steel bristles inserted in said 
fabric backing strip positioned for contacting the 
interior wall of the casing; 

a helical channel adjacent said swath of steel bristles 
such as to allow fluid circulating through the well 
cleaning tool to flow between said jacket and the 

14 
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interior wall of the casing and to carry to the 
surface the loosened debris scoured from the 
interior wall of the casing; 
a flexible polyurethane exterior coating covering said 
jacket for binding said swath of steel bristles to 
said jacket; 

a mandrel extending through said sleeve, having both 
ends threaded for connection to the workstring. 
said mandrel having an annular bore for allowing 
fluid circulation through its interior; 

a locking collar affixed about a first end of said 

mandrel and locked into a first end of said sleeve 
for ensuring that said sleeve does not rotate wxth 
respect to said mandrel; and 

a top-sub threadably connected to a second end of said 
mandrel and abutting against a second end of said 
sleeve for ensuring that said sleeve does not 
translate with respect to said mandrel. 

19. A method for cleaning the interior wall of a casing 

comprising steps of 

pr-ovidino a well cleaning tool with a central bore 

attached to a workstring and having a plurality of 
helically arranged scratching elements resiliently 
contacting the interior wall of the casing, said 
tool having a channel for fluid circulation between 
the helical turns of the scratching elements; 
displacing said cleaning tool through the casing to 

scour the casing wall with said swath of scratching 
elements; and 

circulating fluid through interior of said cleaning tool 
and said channels to carry to the surface the 
loosened debris scoured from the interior wall of 
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the casing. 

20. A method for cleaning the interior wall of a casing in 
accordance with claim 19 including 

employing at least one additional cleaning tool along 
said workstring to facilitate a more extensive 
cleaning of the interior wall of the casing. 

21. A method for cleaning the interior wall of a casing in 
accordance with claim 19 including 

applying chemical cleaning solvents to the interior wall 
of the casing to assist in the scouring of the 
interior wall of the casing by said cleaning tool. 
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